Bone morphogenetic proteins act synergistically with haematopoietic cytokines in the differentiation of haematopoietic progenitors.
We examined the effects of bone morphogenetic protein-2 (BMP-2), -3, -4, -5, -6, and -7 on the proliferation and differentiation of bone marrow CD34+ haematopoietic progenitors in semi-solid medium. The BMPs had no effect on haematopoietic colony development when added to medium containing erythropoietin (Epo) or Interleukin-3 plus Epo. Synergistic effects with the haematopoietic cytokines stem cell factor (SCF) and granulocyte-macrophage colony-stimulating factor (GM-CSF) were observed. In conjunction with GM-CSF and Epo, BMP-4 increased the number of both erythroid and granulocyte/monocyte colonies formed in semi-solid medium (P<0.01). No other BMP stimulated erythroid colony development under these conditions, while BMP-3, BMP-7 (P<0.01), BMP-5, and BMP-6 (P<0.05) stimulated granulocyte/monocyte colony formation. BMP-7 acted synergistically with stem cell factor to increase granulocyte/monocyte colony formation but not erythroid colony formation. The other BMPs did not affect either erythroid or granulocyte/monocyte colony development under these conditions. These results suggest that individual BMPs form part of the complement of cytokines regulating the development of haematopoietic progenitors, and in particular, point to a role for BMP-4 in the control of definitive, as well as embryonic erythropoiesis.